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S1. Computational details. 
The molecular structures of the dyes 1a-c and 2 have been optimized in DMF within the DFT 
approach, using the PBE0 functional,[S1,S2] which has been judged well suited for describing 
the electronic and optical features of a series of naphthalimide-based organic dyes, [S3] and the 
6-311++G** basis set for all atoms. The basis set for iodine[S4] was downloaded from the 
Basis Set Exchange site.[S5-S6] The solvation effects have been included by means of the 
Polarizable Continuum Model (PCM).[S7]To determine the absorption wavelengths, standard 
vertical Time Dependent DFT (TDDFT) calculations[S8-S10] have been carried out, using the 
so-called non-equilibrium approach, while the equilibrium solvation was used for TDDFT 
excited state geometry optimizations. 
The molecular dimers of compounds 1a-c and 2 with 4-methylpyridine have been optimized 
at the PBE0/6-311++G** level of theory. Interaction energies have been computed by 
optimization on the BSSE-free potential energy surface as the difference between the energy 
of the dimer and the sum of the energies of the single monomers. BSSE correction was made 
by the standard counterpoise method.[S11] All calculations have been performed with the 
Gaussian suite of programs.[S12] 
 
Table S1. Computed data for the dominant low-energy absorption band of compounds 1a-1c, 
and 2 in DMF, obtained at the PBE0/6-311++G** level of theory: wavelengths (, nm) 
oscillator strengths (f), transition dipole moments (eg, D) and character of the transition. In 
all cases the absorption bands correspond to charge-transfer transitions from the Highest 
Occupied (HOMO) to the Lowest Unoccupied Molecular Orbitals (LUMO). Quite large 
transition dipole moments have been obtained for all compounds, ranging from 11.4 to 12.9 D, 
indicating significant charge transfer associated to the HOMOLUMO transitions. 
 
Compound  f eg Character 
1a 486 1.60 12.85 HOMOLUMO 
1b 482 1.53 12.52 HOMOLUMO 
1c 472 1.37 11.74 HOMOLUMO 
2 455 1.35 11.42 HOMOLUMO 
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1a 
 
1b 
 
1c 
 
2 
Figure S1. Plots of the PBE0/6-311++G** HOMO (left) and LUMO (right) of compounds 
1a-c and 2 in DMF. Isosurfaces value 0.02.  
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S2. Supplementary spectra. 
 
Figure S2. UV-Vis absorption spectra of the dyes 1a-c and 2 in (a) dilute DMF solution, and 
(b) thin films of P4VP(i)0.1 complexes. The spectra of dyes 1a-c are quite similar, and 
significantly red-shifted with regard to that of the non-halogenated dye 2. Importantly, no 
significant changes in the thin film absorption spectra can be observed as compared to those 
measured in solution indicating that no significant dye aggregation takes place in the thin 
films.[S13] 
 
 
Figure S3. FT-IR spectra of model compounds 4 (top), 5, and 6 (bottom). The spectra are 
compared with that of bis-pyridine compounds. The band at 990 cm-1 moves to 999 cm-1 in 
the case of 4, 1011 cm-1 in the case of 5 and 1000 cm-1 in the case of 6. These blueshifts are 
highly diagnostic of the occurrence of HB and XB. 
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Table S2. Selected FT-IR absorptions (cm-1) of halogen- and hydrogen bonding-donor 
molecules 1a and 2, respectively,  and of corresponding films P4VP(1a)0.2 and P4VP(2)0.2. 
The observed shifts in the IR spectra of the films clearly indicate the involvement of the 
chromophores 1a and 2 respectively in XB and HB with P4VP.  
 
1a P4VP(1a)0.2  2 P4VP(2)0.2 
1476 1470  1522 1513 
1359 1357  1372 1352 
1308 1304  1145 1144 
1051 1037  1102 1091 
976 973  943 938 
817 815    
 
 
Figure S4. (a) I3d core-level X-ray photoelectron spectra of 1a and spin coated thin film of 
P4VP(1a)0.2 complex. The red-shift of 0.33 eV in the binding energy in P4VP(1a)0.2 as 
compared to 1a alone is an indication of halogen-bond formation between the constituents in 
the thin film16,17. (b) O1s core-level X-ray photoelectron spectra of 2 and spin coated thin 
film of P4VP(2)0.2 complex. The red-shift of 0.66 eV in the binding energy in P4VP(1a)0.2 as 
compared to 2 alone is an indication of hydrogen-bond formation between the constituents in 
the thin film. [S16] 
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Figure S5. Comparison of (a) first-order diffraction evolution and (b) AFM surface profiles 
for SRG inscription upon irradiation with a circularly polarized 458 nm (300 mW/cm2) laser 
beam. The chromophore concentrations in the P4VP matrix were 20 mol % and 33 mol % for 
1a and 2, respectively. The film thicknesses were ca. 200 nm and 160 nm for the halogen-
bonded and hydrogen-bonded complexes, respectively. 
 
S3. X-Ray single crystal diffraction analyses of 4 and 5. 
Data were collected on a Bruker KAPPA APEX II diffractometer with Mo-Kα radiation and 
CCD detector. All the crystal structures were collected at room temperature. The structures 
were solved by SIR2004[S17] and refined by SHELXL-97[S18] programs, respectively. The 
refinement was carried on by full-matrix least-squares on F2. Hydrogen atoms were placed 
using standard geometric models and with their thermal parameters riding on those of their 
parent atoms. 
These data can be obtained free of charge from The Cambridge Crystallographic Data Centre 
via www.ccdc.cam.ac.uk/data_request/cif. 
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Table S3. Single crystal data collection, structure solution and refinement.  
Structure	 1a 1b 4 5 
Chemical	formula	
(moiety)	
C14H10F4IN3 C14 H10 Br F4 N3 2(C14H10N3F4I), C12H12N2 (C14H15N3O), C13H14N2
Chemical	formula	(total)	 C14H10F4IN3 C14 H10 Br F4 N3 C40H32F8I2N8 C41H44N8O2 
Formula	weight	 423.15 386.24 1030.54 680.84 
Temperature	[K]	 93(2) 93(2) 93(2) 103(2) 
Radiation,	wavelength [Å]	 MoKα, 0.71073 MoKα, 0.71073 MoKα, 0.71073 MoKα, 0.71073 
Crystal	system,	
space	group	
Monoclinic 
P 21/c 
Monoclinic 
P 21/c 
Triclinic, 
P-1 
Monoclinic 
C 2/c 
a [Å]	 9.039(2) 8.8805(4) 10.4238(4) 36.221(5) 
b	[Å]	 11.725(2 11.6388(6) 11.3292(4) 6.0383(8) 
c	[Å]	 13.578(3) 13.5122(7) 17.1649(7) 16.358(2) 
[º] 90.00 90.00 73.066(2) 90 
[º] 97.981(12) 98.189(2) 87.513(2) 101.151(10) 
[º] 90.00 90.00 79.208(2) 90 
Cell	volume	[Å3]	 1425.1(5) 1382.36(12) 1904.74(13) 3510.2(8) 
calc	[g	cm‐3]	 1.972 1.856 1.797 1.288 
Z	 4 4 2 4 
dimensions	[mm3]	 0.01 x 0.04 x 0.12 0.13 x 0.14 x 0.20 0.03 x 0.04 x 0.09 0.05 x 0.22 x 0.28 
μ(MoKα)	[mm‐1]	 2.291 3.020 1.733 0.082 
Tmin,	Tmax	 0.7950, 0.8880 0.4334, 0.5143 0.1935, 0.2661 - 
F(000)	 816 784 1012 1448 
Crystal	colour	
Shape	
Drak red 
Navette 
Red 
Prism 
Colourless 
Block 
Yellow 
Table 
θmax	[°]	 30.41 29.00 33.00 30.46 
Data	collected	 15121 27201 32587 18655 
Unique	data	 3742 3666 12593 4584 
Rint	 0.0439 0.0270 0.0306 0.0338 
No.	obs.	data	Io>2σ(Io)]	 2818 3328 9623 3284 
No.	parameters	 201 201 651 298 
No.	Restrains	 0 0 192 111 
Rall	 0.0658 0.0541 0.0505 0.0737 
Robs	 0.0412 0.0493 0.0303 0.0464 
wRall	 0.0937 0.1225 0.0681 0.1258 
wRobs	 0.0848 0.1188 0.0624 0.1132 
Goodness‐of‐fit	on	F2	 1.022 1.033 1.014 1.030 
Δρmin,max	[e	Å‐3]	 -1.536, 2.716 -1.195, 2.044 -0.568; 1.285 -0.280; 0.393 
CCDC no.s 829039 829040 829041 829042 
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Figure S6: Crystal structure of the starting compound 1a (top) and 1b (bottom). Ball and stick 
model. Halogen bonding contacts are highlighted in black dotted lines. Colors are as follows: 
C, gray; H, light gray; N, sky blue; F, yellowish green, I, magenta and Br orange. 
 
 
Figure S7: Crystal packing of 4. Ball and stick model. Halogen bonding contacts are 
highlighted in black dotted lines. Colors are as follows: C, gray; H, light gray; N, sky blue; F, 
yellowish green, I, magenta. 
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Figure S8: Crystal packing of 5. Ball and stick model. Halogen bonding contacts are 
highlighted in black dotted lines. Colors are as follows: C, gray; N, sky blue; O, red; F, 
yellowish green, I, magenta and H pink. 
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S4. Search in Cambridge Structure Database (CSD 5.32) 
 
Fragments selected for CSD search 1. 
 
N
I C
 
 
Applied criteria: 3D coordinate determined, R factor < = 0.05; no disorder, no polymeric, no 
ion, no errors, no powder structure, only organics. 
Hits: 84 
 
Figure S9: Histogram of the angle C-I…N. 
 
Fragments selected for CSD search 1. 
 
O
H
N
 
 
Applied criteria: 3D coordinate determined, R factor < = 0.05; no disorder, no polymeric, no 
ion, no errors, no powder structure, only organics. 
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Hits: 188 
 
Figure S10: Histogram of the angle C-O…N. 
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